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Abstract
This paper builds a GARCHC-M model to explore the effect of the gain or loss on investors risk attitudes on the basis 
of the previous studies of time-varying risk compensation. Then we introduce the risk attitude in GARCHS model s
skewness equation and develop a GARCHCS-M model to study its effect on the return skewness. The data of composite
indexes of stocks whose market values rank the top ten among the global stock exchanges in 2011 are used to make an 
empirical study. Results show that investors risk attitudes are affected by current gains or losses and investors risk aversion
improves with increasing gains and decreases with increasing losses. At the same time, investors risk attitudes affect 
skewness of return distribution; their risk aversion decrease the return skewness while risk seeking increase the return
skewness.
© 2013 The Authors. Published by Elsevier B.V. 
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1. Introduction
Skewness of return distribution is a significant characteristic that reflects the price of financial asset. Many a
research has found that the distribution of financial asset always shows deviation from normal distribution with 
negative or positive. The probability of loss increases with negative skewness, and that of gain increases with
positive skewness. As it is unclear with the reasons for the skewness of the return distribution, there is no
agreement on about the formulation of constraints on portfolio optimization and the pricing kernel process.  
The original explanation of skew distribution of the return is based on asymmetry of fluctuation, which is
mainly leverage effect and feedback effect of fluctuation (such as [1-2]), but the explanations had not been 
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widely supported by empirical study. Some researches held that the increase of investors  heterogeneity could 
lead to negative skew distribution of the return for there existed short-sale constraints(see for [3-4]). On the 
basis of the negative news threshold hypothesis, Ekholm and Pasternack found that different policies about 
positive and negative news are the cause of return skew distribution mentioned in [5]. Empirical evidence in [6] 
indicated that the level of a company s management also affects the distribution of return skewness. These 
theories mainly studied the distribution of return skewness from macroscopic perspectives, but with the 
development of behavioral financial theory, more scholars came to consider the impact of investors  risk 
attitudes and behavioral biases on the skewness of return distribution from microscopic perspectives. 
Harvey and Siddique in [7] suggest that the momentum effect is related to systematic skewness, and winners 
have substantially lower skewness than losers. Bakshi that investors risk aversion is responsible for the 
negative deviation of the return mentioned in [8]. Reasearches in [9] proposed that investors  the over-
ce and trying to avoid regret tend to cause the negative skewness of the return distribution, which is 
supported by simulation. A point hold in [10] that investors  risk aversion would decrease the deviation 
premium coefficient, and if investors are risk aversion, the premium coefficient will be very small. Wen and 
Yang (see [11]) held that risk attitude is an important reason for the skew distribution of the return, and the 
speculative behaviors on the market can lead to positive skewness. All these researches show that the change of 
investors  risk attitudes will make certain effects on the skewness of return distribution.     
However, investors  risk attitudes also change with some factors. In [12], the risk compensate coefficient 
is assumed as a random walk, which actually considered the time-varying feature of risk attitude. Ressearch in 
[13] proved that the risk compensate coefficient was relevant with the previous residual. There are some other 
scholars (see [14-15] found that the extent of people s risk aversion changed with time. Besides, Thaler and 
Johnson [16] in their experiments found that people s risk attitudes were up to the expected return; 
Brunnermeier [17] showed that people s risk aversion can vary with their wealth. According to the Prospect 
Theory put forward by [18], people often make comparisons between the current price and reference price to 
determine their gains and losses, and tend to risk aversion over gains and risk seeking over losses, which means 
that investors have different risk attitudes faced with gains and losses. 
attitudes not only vary with time but also vary with their gains or losses. 
Based on above studies, the paper regards investors  risk attitudes as an important factor for the skewness of 
return distribution and at the same time the attitudes vary with their gains or losses. Therefore, we consider the 
risk attitude as both time-varying and vary with the amount of what they get, and make further study about its 
effect on the skewness on the other hand. The structure is as follows: section II presents the model 
establishment; section III provides the empirical analysis; section IV is conclusion. 
2 The model: 
2.1 The GARCHC-M Model 
Engle employed GARCH-M model in [19], which combined the changing risk with the return and has been 
widely used in study of the relationship between the risk and return. The coefficient , in the mean equation of 
GARCH-M model, stands for the compensation required for each unit of risk, which is called the coefficient of 
risk premium. In traditional GARCH-M model, such a hypothesis is implied, that is, in certain period, the 
required risk compensation for each unit of risk is constant. However, many researchers have proved that 
investors  risk attitudes change with time and vary with gains and losses. In accordance with the Prospect 
Theory, investors determine the outcomes on the basis of comparison between the stock price and reference 
price. With the establishment of an equilibrium price asset model, Grinblatt and Han in [20] found that the 
investors decision-making behaviors, which contains disposal effect, can be affected by both the innovation in 
the fundamental value and the capital gain (the di erence between the market and reference prices Pt -Rt, where 
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t and Rt represent the stock price and time t; according to the form of the return 
rt=(Pt Pt-1)/ Pt-1, they adjusted the capital gain as Capital Gains Overhang gt =( Pt-1 -Rt) / Pt-1, and lagged the 
market price to avoid confounding market microstructure e ects, such as bid-askbounce. Based on Grinblatt 
and Han s study, many other scholars (see [21-22]) define gt =( Pt -Rt) / Pt. In the study of [23], a positive risk-
return relation can be found where the stock portfolio with high Capital Gains Overhang, and by contrast there 
is a negative relation between risk and return among the firms with low Capital Gains Overhang. It means that 
the Capital Gains Overhang played a decisive role in the relationship between risk and return. On the basis of 
the above theories and studies, the paper uses Capital Gains Overhang to depict the gain or loss which 
significantly affects the investors  risk attitudes, and introduces it to the GARCH-M model, which is called 
GARCHC-M model (GARCH with Compensation Model): 
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Compared with traditional GARCH-M model, the coefficient of investors  risk compensate, t is no longer 
fixed but change with time. Here, 0 represents the fixed return compensation required for risks by the investors, 
which can be understood as investors inherent risk attitudes; 1 means investors  current risk tolerance can be 
affected by the former; t-1/ht1/2 is the perturbing information after adjusted by the risk; 2 is the impact of the 
perturbing information on the compensation; 3 denotes the impact of investors asset gains or losses on t. If 3 
is obviously greater than zero, and investors get gains (gt >0), the compensation for risk will increase, that is, 
the extent of risk aversion will increase; while if they get losses (gt <0), the amount of their risk aversion will 
decrease, or otherwise.   
The calculation of Capital Gains Overhang gt =( Pt -Rt) / Pt involves the choice of reference price. 
Reference price, as a kind of psychological standard of the investors, is decided subjectively and there is no 
normative and definite criterion. However, moving average process in investment on stock markets, a key trend 
indicator in stock technological analysis, attract considerable attention when investors make their decisions. In 
analysis of these trend lines (5-day, 10-day, 20-day and 30-day average line), investors usually concern more 
with the daily average trend of 5 days, so we choose it as the reference price determining investors  outcomes. 
So we define reference price as Rt =( Pt + Pt-1 + Pt-4 )/5, if Pt >Rt, it means investors get gains; otherwise, 
investors get losses. 
2.2 The GARCHCS-M Model 
The study of time-varying skewness by Harvey and Siddique refer to [24] called GARCHS model is defined 
as follows: 
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Where rt usually refers to the return of stocks; zt-1 stands for the expected price or return; zt is the 
dummy variable of the complete information set t ; the residual error t is assumed a noncentral t-distribution 
N( t, t); ht and st are the conditional variance and skewness, and both are change with time. We need to impose 
the constraints that 0< 1<1, 0< 2<1, -1< 1<1, -1< 2<1, 1+ 2<1,and -1< 1+ 2<1. 
To explore the effect of investors  risk attitudes on conditional skewness, this paper introduces the time-
varying coefficient of risk compensate to the skew equation in GARCHS-M model, which is called 
GARCHCS-M model: 
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Where, 3 means the effect on conditional skewness of risk attitude t. If 3 <0, it means the value of return 
skewness will decrease under the condition of gains (gt >0) and increase with losses(gt >0). However, 
according to the conclusion in [11]: the coefficient of risk compensation is negative with the skewness, and 3 
should be smaller than zero. 
3 Empirical study 
We chooses the composite indexes of those stock markets in 2011 global stock exchanges whose market 
values rank the top ten as the sample, in which NYSE(U.S), NASDAQ(U.S), N225(Japan), FTSE 100 (UK), 
SSE(China), HIS(China HongKong), s S&P/TSX(TSX), BVSP(Brazil), AORD(Australia), 
BSE30(India) are included. The data are obtained from RESSET database, and the sample time is March 1st of 
2002 to March 30th of 2012. As data of the NYSE Euronext Europe can t be accessed, we use the BSE30(India) 
instead The basic statistics of the daily return of the above chosen indexs are presented in Table 1. 
Table 1. Descriptive Statistics of returns 
    
Mean Std.Dev. Skewness Kurtosis JB statistic ADF-Test 
NYSE 0.011092 1.417882 -0.319853 11.71722 8072.841 -54.66 
NASDAQ 0.020059 1.540381 -0.073165 7.778844 2405.885 -54.16 
N225 -0.005840 1.574768 -0.519431 10.91186 6553.403 -51.26 
FTSE 0.003464 1.331208 -0.118303 9.447372 4410.472 -24.43 
SSE 0.014062 1.702013 -0.181743 6.516299 1263.707 -48.98 
HSI 0.025817 1.624365 0.055671 11.81611 7984.151 -50.69 
TSX 0.018383 1.227107 -0.627351 12.55346 9504.789 -51.87 
BOV  0.63322 1.902491 -0.125412 7.629671 2215.958 -49.69 
AORD 0.009815 1.069175 -0.532882 8.904713 3831.159 -51.75 
BSE 0.062190 1.645750 -0.066960 10.60485 6011.757 -46.49 
 
It can be found in table 1 that return has a quite small mean and is negatively skewned and slightly 
leptokurtic. The J-B statistic refuses the normal distribution assumption at the significance level of 1%. ADF 
test result shows that the return sequence is stable. 
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Table 2. Estimation of GARCHC-M model 
 NYSE NASDAQ N225 FTSE SSE 
0 -0.112627 -1.348956*** -4.087846*** -0.355661** 4.099324*** 
1 -0.548197*** -0.547696*** -0.559674*** -0.545782*** -0.553345*** 
2 0.422584*** 0.412869*** 0.430981*** 0.427044*** 0.421229*** 
3 2.074620*** 0.738267*** 2.346123*** 0.873784*** 1.873230*** 
0 0.106067*** 0.007962** 0.071290*** 0.007825** 0.251248** 
1 -0.004108*** 0.000940*** -0.008071*** 0.000453** 0.000255 
2 0.635887*** 0.996390*** 0.684287*** 0.995185*** 0.267987 
AIC 1.123542 1.647621 1.722436 1.038292 1.678206 
 HSI TSX BOV AORD BSE 
0 1.407027** -2.189196** -0.295642 -1.563834*** -1.893451*** 
1 -0.556732*** -0.550998*** -0.554029*** -0.550563*** -0.560810*** 
2 0.421931*** 0.422936*** 0.421735*** 0.425846*** 0.398742*** 
3 1.962772*** 2.515611*** 1.676947*** 0.975747*** 1.808722*** 
0 0.168863*** 
0.187488*** 
(0.0000) 
0.254828*** 
(0.0000) 
0.015242*** 
(0.0001) 
0.282694*** 
(0.0000) 
1 -0.002945*** 
0.003625*** 
(0.0004) -0.006205
*** 0.003125*** 0.008117*** 
2 0.458109*** 0.012447 0.411084*** 0.987921*** 0.161146*** 
AIC 1.453107 0.853707 1.913443 0.622228 1.569474 
Note: *,**and*** indicate significance at the 10%, 5% and 1% level, respectively. 
 
The results of GARCHC-M model are showed in table 2. We can find that in risk compensate equation, 
except for SSE and HIS, 0 is basically negative (NYSE and BOV is t significant). This may due to stock 
trading is a kind of risky investment, and investors on stock market have already accepted the basic risks and 
hope to gain with risk, so their inherent risk attitudes are risk-seeking. Relatively speaking, those investors with 
great extent of risk aversion are not likely to make stock investment. However, on Chinese stock market, the 
coefficients 0 in SSE and HIS are significantly above zero, and denote that investors are inherently risk 
aversion on these two markets. This is possibly relevant with the specialty of Chinese stock market (factors like 
policy market, speculators etc), which makes people more careful when deciding whether to enter stock market 
or not. 1 is negative in every index, showing that investors  risk aversion attitudes may reverse, namely, the 
greater the extent of risk aversion in former periods, the more likely that in current period to be smaller.  
The positive 2  and 3 suggest that if perturbing information at time t-1 is positive, as a respond to the 
profitable news, the stock price at t rise ant investors get current gain. At this time, the investors may think the 
profitable news at time t-1 may basically absorbed by the current stock price, and the stock price in the 
following period responds comparatively weak to the previous information and is less possible to rise in next 
period. In addition, faced with the current gain, investors tend to be more risk averse. On the other hand, if 
there is unprofitable news at time t-1, the stock price at time t reduces as a respond to the news. Investors face 
losses and think that the falls in current stock prices are mainly absorbed by the previous unprofitable news, 
and will predict the stock price less likely to go down in next period. Combined with the current loss, the 
investors extent of risk aversion is relatively low and tend to be risk-seeking.  3>0 shows that when investors 
get current gains (gt >0), the return compensation required for each unit of risk by investors increases with the 
increasing gains, namely, the greater the current gain is
investors get current losses (gt<0), the compensation for each unit of risk decreases with the increasing losses. 
The greater the current loss is, the smaller the extent of risk aversion is.  
Table 3. Estimation of GARCHCS-M model 
 NYSE NASDAQ N225 FTSE SSE 
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0 -0.005884 -0.155033 -3.395969** -1.559690 4.552833*** 
1 -0.540490*** -0.531312*** -0.558727*** -0.539125*** -0.548704*** 
2 0.325249*** 0.389081*** 0.379066*** 0.419908*** 0.422263*** 
3 2.174554*** 2.215941*** 2.035413*** 2.754050*** 1.962283*** 
0 0.011220*** 0.112074*** 0.067315*** 0.069367*** 0.240201*** 
1 0.001716*** 0.012997*** 0.004296*** 0.001214*** 0.006507*** 
2 0.949817*** 0.540590*** 0.751800*** 0.581805*** 0.228441 
0 0.135417*** 0.006432 0.347964*** -0.032423 0.090151*** 
1 0.047550*** 0.011015*** -0.024534***  -0.021486*** 0.044834*** 
2 0.039407** 0.811073*** -0.899525*** 0.708678*** 0.521162*** 
3 -0.050802*** -0.017525*** -0.008370***  -0.048123*** -0.15461*** 
AIC -0.441616 -0.621044 -0.297027 -0.661932 -0.101702 
 HSI TSX BOV AORD BSE 
0 2.859576*** -2.397229*** -0.350290 -2.69945*** -2.945136** 
1 -0.542775*** -0.526289*** -0.561885*** -0.563486*** -0.554810*** 
2 0.411777*** 0.434294*** 0.394046*** 0.377626*** 0.740807*** 
3 2.099304*** 2.831696*** 1.648522*** 3.045530*** 3.60120*** 
0 0.085237*** 0.048559*** 0.196388*** 0.049852*** -1.042425*** 
1 0.000494*** 0.002960*** 0.005481*** 0.003218*** 0.022476*** 
2 0.411777*** 0.694399*** 0.521166*** 0.601821*** 0.161166** 
0 0.105981*** 0.000440*** 0.288105 *** 0.268811*** 0.161908** 
1 0.0203171*** 0.006438*** -0.060478*** -0.010605*** 0.003358 
2 -0.042797*** 0.269674*** -0.790190*** -0.988366*** -0.030640*** 
3 -0.027153*** -0.002656*** -0.010426*** 0.006974*** 0.759501*** 
AIC -0.240996 -0.806886 0.092983 -1.057946 -0.013144*** 
Note: *,**and*** indicate significance at the 10%, 5% and 1% level, respectively. 
 
Table 3 shows the empirical result of the impact 
GARCHCS-M model. For 0, 1, 2 in risk compensate equation, their results are similar to those in GARCHC-
M model. Investors on stock market in most countries are inherently risk-seeking (except SSE and HIS on 
Chinese stock market). The current risk tolerance increases with prior risk aversion, and decreases with prior 
risk seeking. Similarly, prior good news and current gains 
aversion, while prior bad news and current losses decrease the 
rises with increasing gains and downs with increasing loss.   
The coefficient 3 reflecting the risk attitude s effect on skewness are significant and mostly negative 
(except AORD). It suggests that investors  risk attitudes affect the conditional skewness of the return 
distribution. With risk aversion( t>0), the skewness decreases; this may because that when most investors on 
the market show risk aversion, they will be more cautious when making decisions and lead the need for stock 
on the market relatively decrease, thus the stock price is more likely to fall and the skewness of return 
distribution decreases. While with investors tending to be risk-seeking( t<0), the skewness of the return 
distribution increases; this may due to the risk-seeking investors tend to make risky behaviors, which usually 
accelerates the need for stock on markets leading more possibly increases of stock price, thus increasing the 
skewness. 
4 Conclusion 
The paper develops the GARCHC-M model to further explore the effect of current gain or loss on investors  
risk attitudes on the basis of previous study of time-varying risk compensate. The essay makes a full depiction 
on the characteristics of investors  risk attitudes, and then sets up the GARCHCS-M model to study the effect 
of investors  risk attitudes on the skewness of return distribution. The result shows that investors  risk attitudes 
are not only time-varying but also affected by investors current outcomes. Specificlly, the extent of investors  
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risk aversion improves with increasing gains and reduces with increasing losses, that is, the greater current gain 
they get, the stronger risk aversion they show; the greater current loss they get, the weaker risk aversion they 
perform. At the same time, the investors  risk attitudes affect the conditional skewness of the return. When the 
investor on the market show risk aversion on the whole, the skewness of return distribution will decrease; when 
investors on the market are basically risk-seeking, the skewness of return distribution will increase, which also 
proves further the conclusion of negative correlation between the risk compensate coefficient and skewness in 
the study of Wen and Yang in [11]. 
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